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It is preferable that the second gate electrode is formed of polysilicon 
doped with an impurity or metal polycide. The first gate electrode can be 
also 

formed of metal polycide, the second gate electrode can be formed of 
polysilicon doped with an impurity. Here, for a metal of the metal silicide 
a 

rare-earth metal such as tungsten (W), titanium (Ti), tantalum (Ta), or 
molybdenum (Mo) is used. 
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Where the terminal portions 10a, 101a and lead portions 10b, 101b are 
formed 

of a rare metal such as gold, platinum or the like, it is possible to form a 
reliable electrode with an excellent corrosion resistance. On the other 
hand, 

if these portions are formed of such a metal as aluminum having a high 
adhesion 

to the glass substrate 4, it enables to manufacture the electrode 

inexpensively 

and easily. 
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Semiconductor devices such as field effect transistors (FET) and random 
access memories (RAM) are common in the microelectronics industry. 
Performance 

of a MOSFET device can be enhanced in several ways. For example, the 
length of 

the gate electrode may be reduced. Alternatively, the thickness of the gate 
dielectric can be reduced. Either way, the MOSFET device performs 
faster. 

In W. Qi et al, "MOSCAP and MOSFET characteristics using ZrO.sub.2 
gate 

dielectric deposited directly on Si, IEDM Technical Digest, pp.145-148, 
(1999), 

and in B. Lee et al, "Ultra thin hafnium oxide with low leakage and excellent 
reliability for alternative gate dielectric applications," IEDM Technical 
Digest, pp. 133-136, (1999), it is found that zirconium oxide (ZrO.sub.2) and 
hafnium oxide (HfO.sub.2) show promise for future gate dielectric 
applications. 

The stability of these materials on the silicon surface and the ability to 
form 

them without the need for an interface layer, such as silicate, makes 
zirconium 

oxide and hafnium oxide good candidates to replace silicon dioxide. 
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The embodiments disclose a method to form metal oxide and composite 
metal 

oxide-silicon oxide dielectric layers in the manufacture of an integrated 
circuit device. The present invention, in two preferred embodiments, is 
applied in exemplary fashion to the formation of an MPS transistor and a 
DRAM 

cell. It should be clear to those experienced in the art that the present 
invention can be applied and extended without deviating from the scope of 
the 

present invention. 

Of particular importance to the first embodiment of the present invention 

is 

the deposition of a metal oxide layer 18 overlying the substrate 10. 
Referring 

now to FIG. 2, a metal oxide layer 18 is deposited overlying the substrate 10 
using a chemical vapor deposition (CVD) process. In this example, the metal 
oxide layer 18 will form a high dielectric constant material for the gate 
dielectric of the completed MPS transistor. 

W. Qi et al. "MPSCAP and MOSFET characteristics using ZrP.sub.2 gate 
dielectric deposited directly on Si", IEDM Technical Digest, pp. 145-148, 
(1999). 
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